Inducible model to study negative strand RNA synthesis and assembly of hepatitis C virus from a full-length cDNA clone.
An inducible in vitro cell culture system was developed to assay HCV replication by direct biochemical means. A transcription plasmid containing a T7 promoter at the 5' end, full-length cDNA of the HCV genome, a ribozyme sequence from the antigenomic strand of hepatitis delta virus and a T7 terminator was prepared. To facilitate high-level transcription of HCV RNA, HepG2 cells were infected with replication deficient adenovirus containing the T7 RNA polymerase gene and later transfected with the transcription plasmid containing the full-length HCV genome. This transfection-based cell culture system expressed high levels of HCV structural (core, El and E2) and non-structural proteins (NS3 and NS5B) detectable by Western blot and immunofluorescence assays. Production of HCV RNA transcripts and presence of replicative negative strand of HCV was confirmed by ribonuclease protection assay indicating replication of HCV in the transfected HepG2 cell. The transfected HepG2 cells assembled 50-60 nm virus-like particles, which could be aggregated by anti-E2 antibodies. This model can be utilized for studying mechanisms of HCV replication, assembly of HCV particles and to test potential anti-HCV compounds.